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Furthermore, U ii essential to ensure a 
perfect seal round the flexible hose so as to 
avoid the conaldereble danger if an crushon 
ocean, 

n^toftiEere ^provJd£d*l mcfed^of 
exptomtary drilHng cenioriaanj drilHug a 

^ f^SSS?* 1 *?? *^ the^eU 
of the drilled hole ahnultaneomlv with 

invention there b provided a 
°* «tfc*u*nry o^mg^ccm^g 
MIHng a hole by patting a ddttfifitr^ 
downwardly through the earth, mouhbna a 
t£»g around the wafl of tJm drflledhole 
sWuneously with Ob downward 



of 5 rue MlcheJ-Ango, Parb 16 erne! 
France, do hereby declare the Invention, 
for which we may that a patent 
may be granted to us, and the 
method by winch it to to be performed, 
to be pardcnlarrjr described in and by the 
following statement:— • 
Tto present Invention is concerned with 



m and ingress of water. 

Known method*, in jpfte of the progress 
•ctaeved, aQ have the common charac- 
leristoo of protecting the drilled hole against 
caving in of the strata p tiled Ihroo&h by 
meant of tube* which are sent doraai the 
drflDng d^eenda. TOs type of protection 
whinh Is costly, due both to the time 



required to place the tubes in position and 
the man r lh ei dfii bj involved esafio the cost 
of the tubes used. Is particularly trouble- 
some in the case where ddfflna methods. 

XtfX IrSlkT Sn^^tS 
against the walls of theloro hole, it added 
totte above disadvantage, -r^fr i OSB ^ 
power may be considerable because this 
shaft may be as much as several miles in 
length Furthermore, when the tools require 
c^gin* ft is necessary to raise the drive 
s haft; w hich comprises lengths of rod 
screwed one into the other, and unscrew it 
tfaa merest mg the cost price of this type of 
protection t 

-J^EJSf? 3 ? 1 <>' bore-hob drilling called 
-fleridrlDmj* achieves a net advance over 
rotwy jnethods because the drive Shaft ts 
spaced by a flexible armoured hose for the 
tool driving motor and the flexible hose can 
£™ 3 r ,nd iw^roand by means of a 

drum. In addition, the apace taken up by the 
dfilttag platform can be reduced In abm. 
However this method dees not dispense with 
the need to protect the drUledhote using 
steel tubes to prevent caving in of the strata. 



the 

the — "-u^ov mss teprcvenx remove 

^ement between thoearauWle mcmW 
g**"Lj*SHL «* * /MtTurwerteTr^ 
tween the stationary expandable nnbir 
nnd the drilling tool to c^^SflW toS 
to progress downwardly. 

Thua, on the surface, instead of having, a 
large stock of pipes always available* which 
are assembled one to the other as drilfing 
Proyessei. » is only necessary to have 
•vaQablB a stock of moulding material. 

"S^LSX S*" 1 -PI^HateMrs! 
^ w^ »«y ore ^ inlo a tubing farmer 
connooted wirh and above the drlflaa tooL 

supported immediately after drillmff. 
bJ^JE^**^*** ^process of 
535L m ^ Me ^_ m *^ Be l^otected from the 
armed strata by a ileove which Is moulded 
helow it. Thu enables the tubing to be ef- 
fectively protected during Its tnouldta* 
process because rris enough to ensurethat 
toe sleeve former and druiina tool holder 
^effectively eealed for tnetabing former 
to be protected from the strata^TaTi 
result, all water ingress. 
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swh the driifmg depth thus eoanrmg an 
infection pressure for the realm at former* 
15 vnd 16 which b 50 ben bigjber then that et 
the bottom. Flexible hoae* 33 and 34 are 
heated thus eneurlng the! the viscosity of the 
material la sot lowered, A reive 37 enables 
the Introduction of hardener late a static 
mixer 38 to be stopped. TMa allows italic 
mixer 38 to be draLoed of hardener, m the 
event of a temporary atop In drUttafr before 
valve 39, which controls the feed of rem to 
Injection zones 19 or 20, according to 
whether tubing 8 or sleeve 6 is being made. 
Is dosed. It win be understood that two 
assemblies exist similar to that shown In 
Figure 6, one for the sleeve 6, me other for 
the tubing 8. , . _ 

Thus H will be understood mat circuits 5 
end Is flhurtrated la Figure 1, each cornpriae 
two channoU, one for the restn and the other 
for the hardener, the channel tar the latter 
being provided with a valve such as 37 
located on the inlet side of a static mixer 
such as 38. likewise, valves , such as 39 
control the (low of each of the resins and 
they are located one in channel 7 near In- 
jection zone 19 and the other in channel 5 
near injection none 20. 

The advancement of drilling and the 
forming of tubing 8 and Its sleeve 6 are 
carried out as Illustrated dlammmaticany 
m Figures 3 to 5. In Rgure 3, aWrca 11 and 
1Z are Illustrated deflated and inflated 
respectively. Sleeve 11 is fast with body f 0 
and descends with body 10 aa a result of oU 
pressure, in the general circuit 23, exerted 
on piston 40, nut with body 10, under the 
control of control unit 9 (Figure 8% Oil 
entering the top part of cynudar 42 via 
obmdtll pushes the cistern down, sleeve 12 
remaining firmly applied against tubing 8 by 
preriotsz Inflation of fee sleeve.' Thus, as tool 
2 progrcBM downwards, body 10 descends 
relative to sleeve 12, Formers 15 and 16 fast 
with body 10 also descend and, during this 
movement, a certain amount of ream li 
extruded in mono 20 to form sleeve 6, the 
ream gradually polymerising in the regions 
of the heating element l£ whereas ream 
extruded in none 19. the Dow of which 1* 
different from the ream used in the making 
of sleeve 6. polymerises near heating 
element 17 to form tubing 8. It la of course 
understood mat the quantities injected are 
in proportion to the downward progress of 



the tool and the thickness of Che respective 
sleeve or tubing. For example, the alcove 6 
may be about 10 mm thick and me tubing 8 
about SO one thick. The control unit 9 
60 controls the supply of reams. 

The tool continues to advance downwards 
until piston 40 reaches the bottom of 
cylinder 42, Figure 4. This leads to me 
immediate inflation of sleeve 11, Figure 5, 
65 which holds the body 10 while sleeve 12 la 



deflated to enable It to take up a lower 
position as the result of injection of oil into 
Ibe next of cylinder 42 located below piston 
40. Toe automatic inflation of sleeve 11 may 
be ensured by an cfecodeal impulse from an 70 
end of stroke stop 58, the nupuhte being 
transmitted by wire 61 to control Unit 9, 
Figure 8. Aa solenoid flap valve control 
circuits which control hydraulic feed to the 
hydraoHo circuits are woQ known, details of 75 
the virions drtnrits ensuring reflation and 
deflation of the sleeves have not been 
illustrated. Thus, during a period of time 
which may be very abort, sleeve 12 moves 
down to alower level aothat whan the top of 80 
cylinder 42 la dose to piston 40, afi that it 
necessary is to apply oil under preitufe once 
again inside sleeve 12 and release the 
pressure Inside sleeve II to return to the 
initial conditions llfc^ 63 
this purpose an end of stroke atop 59 maybe 
usedwhkh sends n releenmg tnrrnnao by 
wire 60 to control unit 9 (Figures 1 and 8fc ln 
Figure 8 V then, are found the oil circuit 23, 
ream supply circuit 5 and 7 and mud circuit 90 
4 comprising a down ehnncel 4a and an up 
MwmmsI 46 in son* Z, Figure 7. 

A high pressure pump 45 supplies the oft 
necessary to inflate formers 15, 16. shield 22 
and sleeves 11 and 12. A first circuit 43 lends 95 
to controls CIS, C16 and C22 tor inflating 
formers 15, 16 and shield 22. In the same 
way a second circuit 44 leads to controls CU 
and C12 for sleeves 11 and 12. The assembly 
of circuits 48, 49 and 50 controlling control* 100 
CIS, 06, and G22, and circuits 46 and 47 
controlling controls Cil and C12 are placed 
under the control of the general control 51 
for advancing or stopping the forming 
machine and m consequence piston 40, the 105 
movement of which depends on Ac oil led 
via circuit 41. Circuit 41, serving channels 
C42c and C42* eontroOod by control 
channels 62 and 63 from the general control 
51. enables, via channel C42c. the drill to 110 
advance downwards and the sleeve 6 and 
tubing 8 forming machine to daaee nd 
sfanultanaously, and enables, via channel 
C42A, cylinder 42 to descend after deflation 
of sleeve 12, Wires 61 end 60 trenarnit the 115 
impulses sent out by the end of stroke stops 
58 and 59 to the general control 51 in order 
to control the automatic setting m motion of 
the inflating and deflating operations for 
sleeves 11 and 12 via control channels 46 120 
and 47. The mud circuit 4 is also placed 
under the- control of controls CE, CP and 
CO for three valves B.F, G (Figure 7), these 
controls being placed under the control of 



control unit 51 by 



64, 65 and 66. 125 



Valves B and F may be dosed m the event of 
the forming machine being stopped or due 
so detection of a high pressure none by 
detector 53 coupled to control unit 51 by 
C53. In this unnrtratJon, the 



130 



the tube malting machina, aod the inflatable 
frteeves, has been fodioated by tl» lcttorz! 
The moulding tone has been indicated by 
™ letter M. Aj far m the mud circtdl £ 
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SP!S m f a ' U , U »«a that it Is £ad fa W 
flesiblc hose 3 and returned by channel 4b 
t^^! A-Supply circuits 5 and 7 

tor reabu end hardeners are placed under 
the control of contrail C35, OS and C35 
S^LnL** 11 ^Jroli C37 and C'37 
oontroHtea valvas 37 ror die hardener 
and C 39 eM C '3» coatr^anr^ea 
39 for the ream* inppry. A channel 54 
COIl trol unit 51 to controls C35 to 
C *^™*&* the reilnfc^ndera 
F^Z^P" *t?" of advance by 
^ ***** method, channel C53 alei. 
enabling thU flow to be brought under a 
control reJativB to the pressure^ oxJstm* at 
the bottom of the dxilfiag trawmhtof by 
pressure sensor 53 by any desired «*»H wH f 
Control unit 51 k c^mtedconseonen^ 
from the surface by fine T. *uj 
to addition te these controls, a dotted One 
C 53 has been Unrated toi^s ipeSS 
connecuon the object of which i. to eSH 

f°^ffion 55, > enable* the flow of resins to 
be stopped and heatmg of heating ehanenta 

^£i 1 i. < 2J toTOea 15 16 to 
etched oft by means of connection 56 for 

57 for controlling the Inflation of sleeve* 1 1 
and 12. with the object of loS^the 
msch3uo and proceeding to fatertaMkient 
proa. 

As these various circcba can be of any 
lonn and as they are not part of the in- 
vention insofar as the appticaticm of the 
units, which can be cbtamed from trade 
som^es, la concerned, .it has net bean 
deemed necessary to illustrate in detail 
each control, whose structure may take any 
form. The control of resin flow limits such 
n*™* **> » rate of Increase of 10%. Thus, 
even if the bone hole passes (brooch an 

in the strata, the increase la resin flow win 
ot^leadtoaOg^ 

tubing fhkhnesses In the region of the 
cavern. Again it will be xftoted thai although 
such caverns are osuauy filled with water?? 
U ehmyi possible to make the fleers 
£™ t h selectedto 

b« ebte to polymerise In water* As the tuBing 

stni be moulded normally. 

hiJ^fSSlf Sill^ t 1 **""!* 5 flow of 
^dener is stopped by means of valves 37 

aW^i/^iT^ m of Jiar. 

onner. If druitng recommences, a start It 
made by machining the Inner wall or nZ 



tlio bottom of the drilling. Thus the 

descent. o£ 

S^^^Kr^doanydownwaidjinTjte 
tuWiig and cut* a wan In a truncated shape 
™? ^ P«tecling sleeve. 

Tto trencalea: ihape cutting may alter- 
a»»Bly be earned oat by a boring sleeve 

Ji the convention*] w». When 

^mud, then the contrail sr* set for the 
feed of hardener and resin. While the 
«»chhie k descending end as soon m 
IS^J. 6 bottom endSthe 

truncated cone, the controls are set for 
forming tiie outer alcove. In this manner a 
perfect joint is made between the earlier 
tubhig and a new section of tubing, the end 
Sl^^J*™ hjeld lSBtween two 

bleated layers of tubing resin. Thus the 
megune constructed enables a perfect 
tob^jcJnt to be made after aTiS 

^^^^ent that the thejmohardenlng 
S£^JT h ^ ra,,y be used to Conn tSS 

v onttan al tubing. Thus the invention en- 
conrnasses the case of forming a tuhhux B 
without making a sleeve 6. ^» 
In adoption to the above-menQoned 

^^P^fr" . controls for advancing the 
fSSS^S by moana of sleeves 11, U 
and cyuncer 42, can be teversed to retnrn 
the assmnUy to a desired depth, as tor 
«aunple when restarting the to«ngpiocesi 
with the object of connecting It to fen 
prevtousty formed portion. 

WHAT WB CLAIM ISs— 

1- A method of cxpioratory aril On* 
aaiprlsliig drflUng a hofi^ mouSSrS 
tuWng around the wall of the drilled hole 
wmuft.ncousiy with drtfflng of the hole, the 
^^eventbg caving \n%f die ttrato and 
tngreat of water. 

meAod of exploratory drflBng 
comprising drjffing a hole by Msslrjaa 
dri% tool downwardly thrboih u^sSth 
moulding a tubing around the%all of the 
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drilled hole lUnuftancouidy with the 
dowmrarf rao», me „i of the drfilhiE tool, to 

^J^, •» wptuideWe member 

wricd by the drilling tool fa expanded 

prevent reladvo movtund, betwU, tl„ 
OTM^btoweabBr ead the taWeg end. 
too* fa anted between fee g&taurr 
estHuuhMe mamber and (he diffllStooHo 
oaoje the drUHng tool to pn£E?l£w£ 

A method acco^ing to niJU. 3 1- 

^ S^^^T*^* the tubing * 

^eartnidteg xnouldftWc material ttenrfor 
«g lajeotloii boob around fto W»n 7* 

. '°-. A methodacocicdlnD to any of claim. < 
cjrgedoul termed I^IS.k fta^Sto^ 
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ajectnw zona at tti lower end. and afcJS 

iSL^MS?- ^w^fto cUn' is, in 
include* cooUbb 
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"Jfwo b mounted on a c 
widen have inala alldab! 



- — — - — I portion of t 

•B* «*tIot willow ItorXdSS^Io 
ooambar. being proWdrfT^ ^ *» 
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-inflatable 
(he endi of 
external 
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w»wuutt carero. 
12« A machine for 
method of claim i, coBpnun* a drifli»- 
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pressure in tin bottom of a hole being 
ariDed end far continuing the flow of 
moulding m»tett*L 
22. A machine according to claim 21 
5 when dependent on claim 1% bt which said 
control meant is adapted to act on reception 
of an impulse from the prowre nusor such 
that, when Urc urc**ure sensed by the sensor 
exceeds a predetermined value, said control 

10 means arosei the delivery of mud to the drill 
tool and to stop, both the sleeves to railatn. 
the or each rardrmcr defrvmy valve to close, 
the or each delivery valve for the moulding 
materia] to close at the outlet from the or 

15 each static miser once the mixer has been 
drained of hardener, the switching off of the 
of each healing element circuit and a hah to 
the machine's progress downwards. 
23* A niaebme according to any of claims 

20 20 to 22* in which said control means m- 



FVmtedforHar^ 
Pufaashad by tno 



chides means for automatically setting in 
motion the inflation of the first sleeve 
deflation of the second sleeve enfj its 
descent under the control of a first end of 
stroke atop in said hydraulic jack, a second 25 
cad of stroke rtop being connected to means 
for setting In motion inflation of me second 
sleeve, deflation of the Mitt sleeve and the 
filling of the other annular chamber In said 
hydraulic jack* 30 

24. A method of exploratory drilling 
substantially as herein described. 

25, A machine for exploratory drflOng 
substantially si herein described with 
reference to the accompanying drawings. 35 

A. A* THORNTON & CO*. 
Northumberland House, 
303-006 High Holborn, 
»C»1» 
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